Sequence homology around the biotin-binding site of human propionyl-CoA carboxylase and pyruvate carboxylase.
Biotin-dependent carboxylases require covalently bound biotin for enzymatic activity. The biotin is attached through a lysine residue, which in a number of bacterial, avian, and mammalian carboxylases, is found within the conserved sequence Ala-Met-Lys-Met. We have determined the partial nucleotide sequence of cDNA clones for human propionyl-CoA carboxylase and pyruvate carboxylase. The predicted amino acid sequence of both these proteins contains the conserved tetrapeptide 35 residues from the carboxy terminus. In addition, both proteins contain the tripeptide, Pro-Met-Pro, 26 residues toward the amino terminus from the biotin attachment site. The overall amino acid homology through this region is 43%. Similar findings have been made for the biotin-containing polypeptides of transcarboxylase of Propionibacterium shermanii and acetyl-CoA carboxylase of Escherichia coli (W. L. Maloy, B. U. Bowien, G. K. Zwolinski, K. G. Kumar, and H. G. Wood (1979) J. Biol. Chem. 254, 11615-11622). The implications of this sequence conservation with regard to the function and evolution of biotin-dependent carboxylases is discussed. We propose that the 60 amino acids surrounding the biotin site are bounded by a proline "hinge" and the carboxy terminus has remained conserved as a result of constraints imposed by biotinylation of the enzyme.